Purpose This study aimed to develop and examine the acceptability, feasibility, and usability of a text messaging, or Short Message Service (SMS), system for improving the receipt of survivorship care for adolescent and young adult (AYA) survivors of childhood cancer. Methods Researchers developed and refined the text messaging system based on qualitative data from AYA survivors in an iterative three-stage process. In stage 1, a focus group (n = 4) addressed acceptability; in stage 2, key informant interviews (n = 10) following a 6-week trial addressed feasibility; and in stage 3, key informant interviews (n = 23) following a 6-week trial addressed usability. Qualitative data were analyzed using a constant comparative analytic approach exploring in-depth themes.
Background
Improvements in the rate of long-term survival of childhood cancer to over 83% has resulted in a growing population of adolescent and young adult (AYA) survivors at serious risk of late effects from treatment [1] . It is estimated that 65% of childhood cancer survivors will experience at least one chronic or late-occurring effect and about 30% will experience a life-threatening late effect [2] . Late effects from cancer therapy include a variety of physical, psychological, and social conditions in excess when compared to age-matched norms as they age into adulthood [3] [4] [5] [6] [7] . As a result, the Institute of Medicine (IOM) has recommended that childhood cancer survivors receive life-long risk-based survivorship care for surveillance, prevention, and treatment of late effects [8] . This recommended survivorship care consists of clinic visits where the provider reviews a patient's past cancer treatment history, a physical exam, and other diagnostic evaluations based on cancer treatment exposures that may include imaging procedures, laboratory evaluations, or referrals to other specialty providers.
Despite these clinical guidelines, the majority of cancer survivors do not receive cancer-related care addressing prior cancer history and personal risks for late effects [9, 10] . Moreover, as risks for late effects increase with time since diagnosis, the proportion of survivors receiving medical attention decreases [9] . Several publications from the Childhood Cancer Survivor Study, the largest cohort of long-term childhood cancer survivors, have demonstrated that regular, riskbased screening for late effects is needed for early diagnosis to reduce future morbidity and mortality as survivors age. This is because there are late effects that may be asymptomatic at early stages, such as cardiac dysfunction due to anthracycline exposure; so, early detection and treatment are needed to minimize long-term morbidity and mortality [11] [12] [13] . Therefore, it is critical to encourage early adoption of late effect screening practices in AYA survivors. However, in order to receive recommended care, AYA survivors face several barriers: (1) health care system barriers such as a fragmented health care system and high health care costs; (2) provider barriers such as a lack of knowledge or comfort providing care for AYA survivors; and (3) patient barriers such as a lack of knowledge of late effects and beneficial health behaviors [14] [15] [16] [17] [18] . In summary, these barriers to care for AYAs are unique when compared to very young childhood cancer survivors or older adult survivors due to their age-specific psychosocial and logistical barriers to care. The AYA survivor wishes to move on with life after their cancer diagnosis, has competing life responsibilities including balancing competing demands of work and children, and not perceiving the need for a visit due to lack of symptoms [19] . To overcome these barriers, there is a need for an age-appropriate and innovative approach to improve the receipt of survivorship care in AYA survivor populations.
Mobile technology with Short Message Service (SMS) capabilities, also known as text messaging, is emerging as an innovative approach for sending both appointment reminders and health-related messages in non-cancer populations [20] [21] [22] . For example, there has been increasing literature demonstrating the effects of text messaging interventions through self-care management and improving compliance rates. Positive effects on the self-management of diabetes have been shown when patients can send text messages to their provider regarding their glucose levels and later receive a follow-up message with feedback specific to their needs, resulting in improved HBA1c levels [23] . Additionally, increased adherence and improved viral suppression in adults have also been demonstrated when patients can receive weekly text message reminders notifying them of their next antiretroviral treatment [24] [25] [26] . Similarly, immunization rates in infants and adolescents rise in low-income populations when parents receive reminders regarding their child's next appointment and education materials through a text messaging system [27, 28] . In a study, which tested the effectiveness of a mobile phone, based messaging intervention system called, Advanced Symptom Management System (ASyMS), participants who had recently undergone chemotherapy found its effects useful in managing their symptoms post-treatment and increased communication with their doctors when they could send text messaging reports about any adverse symptoms they were experiencing [29] . Text messaging is ubiquitous, and the use of mobile phones cuts across demographics more so than home computers and Internet access [30, 31] . An ever increasing number of AYAs in the USA carry mobile phones, with 68% of 12-13 years old, 83% of 14-17 years old, and 97% of 18-24 years old owning a cell phone [30, 31] . The most recent Pew report claims that Bteens represent the cutting edge of mobile connectivity^making a text messaging based intervention especially appropriate for this age group [30, 31] . To our knowledge, a text messaging intervention study has not been previously conducted in AYA childhood cancer survivor populations.
In this pilot study, we developed and investigated the use of a text messaging system to facilitate receipt of survivorship care for AYA survivors of childhood cancer. The objectives were to (1) develop the text messaging system for sending programmed late effect screening reminders and tailored suggestions for community resources; (2) examine the acceptability, feasibility, and usability of the text messaging system for AYA survivors; and (3) refine the text messaging system using the qualitative data collected for use in a future intervention study.
Methods

Study participants
English-speaking AYA survivors of childhood cancer from the greater Los Angeles area were recruited from the UCLA Pediatric Hematology/Oncology Survivorship Database in person at clinic appointments, via email or via mail. Inclusion criteria for this study were as follows: between the ages of 15 and 39 years at the time of study participation (the National Cancer Institute's definition of an AYA) as this is the age group when transitioning to adult-centered care often results in lack of survivorship follow-up care; off cancer therapy >1 year; and having a cell phone with text messaging capability and personal use [32] . A convenience sample was employed for the cost and time considerations of the pilot study. Each participant completed a questionnaire that asked about age, gender, race, age at diagnosis, type of cancer, cancer treatment, cell phone ownership, education level, annual income, and insurance information.
Study design
This was a three-stage cross-sectional pilot study in collaboration with UCLA's Center for Embedded Network Sensing (CENS). Established in 2002, the CENS is a research enterprise led by UCLA and in partnership with five other Southern California universities. With the collaborative efforts of faculty, staff, and students across a spectrum of fields such as computer science, electrical engineering, urban planning, statistics, and education, the CENS project aims to explore the fundamental properties of embedded networked sensing systems to develop new technologies and investigating their role in health care and other systems education properties (http:// auvac.org/people-organizations/view/386). The CENS role for this study was to develop an SMS platform to facilitate receipt of survivorship care. The SMS platform initially developed by CENS was evaluated for use by cancer survivors through a three-stage process in which they provided qualitative data collected from a focus group and key information interviews to provide recommended revisions to the initial SMS platform. An overview of the three-stage pilot study is shown in Fig. 1 .
Pre-stage development
SMS System version 1.0 design CENS designed a two-way text messaging system capable of sending programmed messages from the survivorship provider and managing response data from the participant. The system has a Web interface for simple participant enrollment and monitoring of provider-guided text messages and participant responses. CENS built the text messaging system using existing open source software including the RapidSMS Web framework, which was integrated with both a structured query language database and basic data visualization for users. The text messaging system was programmed in Python using the Django Framework. Python is a dynamic and strongly typed programming language, while Django is a Web framework that is written in Python that implements a standard three-tier Web application architecture: database, user interface, and the logic that mediates collecting and displaying data to the user. The basic function of SMS System version 1.0 (v.1.0) was to send programmed reminders to schedule and attend late effect screening appointments.
The survivorship care provider manages the text messaging system through the Web interface (Patient Task Manager). Through this interface, the provider can enroll participants and input any late effect screening they recommend based on therapeutic exposures and Children's Oncology Group survivorship guidelines [33] . Figure 2 shows the Processes tab, under which providers enroll new participants in the patients column and input late effect screenings needed in the scheduled column. Each late effect screening recommendation is defined as a Bprocess^in the system. For example, if etoposide was part of a survivor's past chemotherapy, he or she would be asked to schedule a complete blood count (CBC) to monitor for therapy-related leukemia. This CBC recommendation would be labeled as a Bprocess.^The provider can schedule multiple late effects screening recommendations, or Bprocesses,^for a single participant.
When a provider inputs a late effect screening recommendation, or Bprocess,^the system will automatically send an Bappointment request^text message to the participant detailing the screening needed and phone number for the office or lab, prompting them to schedule the appropriate appointment. Participants respond to the Bappointment request^text message with the time and date of the appointment he or she has scheduled. Integrating this response, the system programs an Bappointment reminder^message to be sent 2 days before, the day before, and the morning of the participant's appointment detailing the type of appointment and the time and date with any specific requirements (i.e., fasting). Participants can opt out of receiving messages at any time by replying BSTOP.^Moving on to the History Tab, shown in Fig. 3 , the provider can view the messages sent to and from the participant, detailing if the survivor scheduled the appointment or did not.
Stage 1
SMS System version 1.0: AYA focus group A focus group of four AYA survivors (n = 4) was conducted to provide in-depth qualitative data on the acceptability of SMS System v.1.0 for sending programmed reminders to schedule and attend late effect screening appointments and recommendations for system improvements. A survivorship research assistant (RA) guided the discussion with open-ended questions. Major themes that were identified from the qualitative data informed the modification of the text messaging system to develop SMS System version 2.0 (v.2.0).
Stage 2
SMS System version 2.0: AYA key informant interviews
Ten AYA survivors (n = 10) participated in a 6-week trial of SMS System v.2.0 that was developed from changes received by focus group participants in stage 1. After using the text messaging system for 6 weeks, participants completed key informant interviews with the RA to provide in-depth qualitative data on the feasibility of SMS System v.2.0 to improve the completion of late effect s c r e e n i n g ( s ) a n d r e c o m m e n d a t i o n s f o r s y s t e m improvements. Themes extracted from the qualitative data informed the modification of the SMS system to develop SMS System version 3.0 (v.3.0). Qualitative analysis used for the three stages: The focus group and key informant interviews were audiotaped and transcribed verbatim. Qualitative analysis of the transcriptions was conducted using the grounded theory approach developed by Glaser and Strauss which uses inductive reasoning [34] . Using this approach in the study, inductive reasoning began with data collection from the survivor's health care experience, and then through a coding procedure, the data was compared to one another. Through this process, key theories and themes were made. Transcript data for each of the three stages of data collection were reviewed separately, and codes were then categorized and refined through a constant comparative method, from which themes were identified. Quotes from the text were then extracted for each theme [35, 36] . Two coders (RAs) independently coded the transcripts and then met to review the codes and themes with each other and the first author to discuss any disagreements and resolve differences. There was 90% agreement between the coders in both the focus group and key informant interview transcript analysis. Transcripts were loaded into NVIVO 10 (QSR International) to assist with systematic coding and text management [37] .
Results
Stage 1
Acceptability of SMS System v.1.0
Sample characteristics of focus group in stage 1: Two male and two female cancer survivors (n = 4), aged 20-35 and diagnosed between ages 2 and 19, participated in the focus group. All participants received chemotherapy and three received radiation therapy. Three participants had insurance coverage and all had at least some college education. All participants had copies of their medical records, treatment summary, and a survivorship care plan, indicating that they were highly engaged survivors. All participants had a mobile device with text messaging capabilities, and three of the four participants had unlimited text messaging plans.
Thematic analysis of focus group Two key themes emerged as positive attributes of SMS System v.1.0 from the focus group in stage 1: Acceptable method for communicating reminders to schedule and at tend late effect screening appointments:
The AYA focus group participants preferred text message reminders to automated phone calls, the traditional method of appointment reminders in clinical settings. Participants felt that viewing and responding to text messages were more convenient than listening to automated phone call reminders. The participants reported that receiving reminders by text message created a sense of urgency to schedule appointments because it is a rapid form of communication, difficult to ignore as it automatically notifies the individual regardless of location or access to the Internet, and it is short in length making it quick to read. S i m p l i f i c a t i o n o f l a t e e f f e c t s c r e e n i n g recommendations:
Focus group participants repeatedly commented on the overwhelming nature of the lengthy lists of late effect screening recommendations, typical of annual survivorship care planning visits. The text messages effectively deconstructed these lists by delivering concise information for easy comprehension and providing actionable steps to complete the screening recommendations. Coordinating late effect screening can be highly complex in a fragmented health care system with referrals to multiple community providers, often not at the cancer center providing survivorship care. Focus group participants felt the text messaging system simplified these recommendations by consolidating reminders to various providers into one platform.
I think it gets sometimes overwhelming and confusing…I have to get my skin checked, I've got my dermatologist, and I've got my mammogram, I've got my UCLA appointment, I went to a neurologist, so that it literally ends up being at least one doctor a week…Text messages would help in terms of a reminder like you're actually due for this… One key theme emerged as a proposed modification of SMS System v.1.0 from the focus group in stage 1:
Providing referrals to providers knowledgeable in cancer survivorship:
Participants expressed the need for screening referrals to providers that are knowledgeable in the care of AYA survivors. The survivors discussed feeling that their survivorship health care concerns were often not valued by providers. For example, if a survivorship provider refers a survivor to a cardiologist in their local community, the provider may not be aware of the specific risks the survivor faces due to previous cancer treatment as they typically care for older aged patients in their practice. As a result, the providers may not actively engage in conversations regarding strategies to maintain cardiac health with the AYA survivors. Modifications made to SMS System version 1.0: Based on the major themes identified from the focus group data recommending opportunities for survivor feedback on late effects screening appointments, CENS researchers added Bappointment follow-up^messages to SMS System v.2.0. After a participant responds to an Bappointment request^mes-sage with the time and date of the appointment he or she has scheduled, the system automatically programs an Bappointment follow-up^message to be sent after the scheduled appointment time. The participant can respond with information regarding his or her experience, including how much knowledge the provider had in childhood cancer survivorship and whether they would return to that provider for late effect screening. The survivorship provider can view participant feedback on the Web interface under the History Tab (see Fig. 3 ). Encouraged active health monitoring:
Participants felt the text messaging system reminders prompted them to schedule and attend their late effect screening appointments. Participants reported that the familiar language of the text messages, tailored to fit their demographic, encouraged them to schedule the appointments. For example, Byou^was replaced with Bu^and emoticons were used to supplement the text message. As a result, the text message reminders were interpreted favorably and perceived as friendly and Bcool^despite their brevity. Improving text message logistics:
Although participants wanted Bappointment reminderm essages delivered both 2 days before and on the morning of an appointment, they did not want an Bappointment reminder^message the night before a scheduled appointment. They indicated that reminders sent the night before an appointment could induce anxiety.
Providing resources to help reach survivorship goals:
Participants discussed how the text messaging system could provide suggestions for community resources specific to individual survivorship needs. These resources could help survivors set and meet personal survivorship health behavior goals beyond scheduling and attending late effect screening appointments.
Modifications made to SMS System version 2.0: Based on the major themes identified from the key informant interviews, CENS researchers developed programmed messages to provide tailored suggestions for community survivorship resources to assist participants in reaching personal survivorship health behavior goals. In order to personalize suggestions to each participant, additional fields for age, diagnosis, and zip code were added to enrollment. Community survivorship resources were compiled from an established UCLA Cancer Survivorship community resource database and filtered by the text messaging system based on the information provided for each participant. Based on major themes regarding functional aspects of the system, CENS reduced the number of Bappointment reminder^messages from 3 to 2 by removing the programmed message the night before the scheduled appointment.
Stage 3
Usability of SMS System v.3.0
Sample characteristics of SMS System v.3.0 pilot trial participants in stage 3: Twelve male and 11 female cancer survivors (n = 23), aged 16-35, participated in the SMS System v.3.0 trial. The sample was ethnically diverse and included nonHispanic White, African American, Asian Pacific Islander, Latino, multiracial, and other participants. The participants were diagnosed between ages 2 and 19. All participants received chemotherapy, 11 received radiation therapy, and 7 underwent a bone marrow transplant. Nineteen participants had insurance coverage. Fifteen participants had at least some college education, 3 had graduated high school, and 6 had not graduated high school. Participants felt the messages increased awareness of community resources that were specific to their personal needs. For example, despite a basic familiarity with the American Cancer Society (ACS), one participant was unaware that the organization provided resources for obtaining health insurance.
Thematic analysis of key informant interviews
Yeah, that [resource from the ACS] was really interesting because I never thought could go through that agency to find more information. So that really helped because I started thinking about what kinds of health insurance I need to consider right now [as a survivor].
Empowered AYA survivors to access community resources specific to their needs:
Participants suggested that the messages empowered them to become confident consumers of community survivorship resources by actively engaging the survivor outside of the survivorship care planning visits. The system provided actionable steps to access the community survivorship resources by giving specific contact information and a brief description of the program(s). The text messaging system continued to engage the survivor by sending a Bfollow-up^message to confirm if the resource had been accessed and prompted feedback about the usefulness of the resource for the survivor.
It lit a fire under me to actually find a [local] program… I never knew all the different resources you could have or call to find out your care and I really liked that. I thought it was really good. It touched on everything that you have questions about but don't necessarily know who to ask.
Allows AYA survivors to partner with the survivorship care team:
The participants saw the text messaging system as a tool to reach their health care goals by partnering with their survivorship care team. The Bfollow-up^messages provided a valuable opportunity for participant feedback, allowing them to actively participate in the management of their survivorship care.
You were able to respond with what you were looking for. How you wanted to organize what was priority and least priority to you…that this is the most important thing to me right now and then once I get this done I want to do this and this.
Two key themes emerged as proposed modifications of the SMS System from participants in stage 3:
To educate AYA survivors about their individual survivorship care plan:
The participants discussed how the text messaging system could supplement the survivorship care plan they received in the clinical setting. AYA survivors expressed interest in receiving specific information about their cancer diagnosis, treatment exposures, and risks for late effects through the text messaging system. AYA survivors could receive a text message detailing survivorship care planning information in an accessible and concise manner.
I thought [the text messaging system] was actually going to give me like, Boh so you are at risk of having cardiac whatever because you took…so you need to be aware of x, y, and z,^but instead it just kept sending me back to that big-binder that I had gotten one day when I spent like three hours with my…it would be a lot more accessible or a lot more useful if I was getting that information through the text. Like little bite-sized pieces of information that I would get -like everyday it would send me a new thing…
To establish an AYA survivor network:
The participants saw this text messaging system as an opportunity for creating an active survivor network in their local community. AYAs would like to meet peers who understand their unique experience and may share similar interest(s). For example, if there were a local exercise program for survivors, they could potentially attend with peers they meet through the network.
Yeah cause I feel like when you're a survivor, support isn't necessarily what you need but more like just talking to other people. So networking… A summary table of the focus group and key informant interview participants is below in Table 1 .
Discussion
This three-stage pilot study enabled CENS to develop and modify a text messaging system based on qualitative data from AYA survivors of childhood cancer. The final version, SMS System v.3.0, includes text messages delivering programmed reminders to schedule and attend late effect screening appointments, tailored suggestions for community resources for cancer survivors, and messages prompting participant feedback regarding appointments and resources. Participants found the text messaging system to be an acceptable form of communication, the screening reminders and feedback prompts feasible for improving the receipt of survivorship care, and the suggestions for community resources usable for connecting survivors to relevant services. Themes extracted from the qualitative data suggest that the text messaging system has the potential to mitigate barriers in coordinating survivorship care, encourage active self-management of survivorship care, and help survivors reach personal survivorship health behavior goals beyond late effect screening.
By consolidating screening reminders to various providers into one platform, this text messaging system has the potential to help mitigate barriers posed by the fragmented health care system in the USA. For late effect screening, survivorship care providers refer patients to various specialists, often not located at the cancer center providing survivorship care, leading to difficulties coordinating care [15] . The text messaging system serves as a centralized platform for survivors to receive reminders for late effect screening appointments at various locations. Participants in this pilot study indicated feeling overwhelmed by the long lists of late effect screening recommendations. The reminders help simplify these lists by providing concise contact information for scheduling appointments, giving the survivor actionable steps in a more manageable format. Additionally, the system delivers persistent reminders to help the survivor reschedule any missed appointment to encourage the completion of late effect screening recommendations. There is a significant body of literature regarding the low uptake of recommended screening by survivors, and innovative interventions are needed to address this issue for early detection of late effects [38, 39] . By actively engaging the survivors to schedule and attend recommended late effect screening, the text messaging system may facilitate early diagnosis of late effect and ultimately improve health outcomes for AYA survivors.
Additionally, this text messaging system may promote adherence to late effect screening recommendations by supporting active self-management of survivorship care. The system reinforces recommendations by periodically sending prompts to the survivor between annual survivorship care planning visits. While little empirical evidence exists for interventions to improve adherence in the AYA survivor population due to the relative novelty of this area of study, selfmanagement of care has been found to promote adherence in adolescents with chronic diseases [40] . Qualitative data from this study suggests that the Bfollow-up^messages prompting participant feedback empowered survivors to actively partner with their survivorship care team. It was reported that it enabled them to take more control of their care by providing feedback to their survivorship provider on their experience completing late effect screening in the community. Text messaging is a direct form of communication, able to deliver survivorship screening recommendations to the highly mobile AYA population. Participants also reported that the ageappropriate language and persistent reminders encouraged them to complete the screening recommendations. While there are multiple factors that can predict successful interventions in cancer survivors, including intervention timing, duration, and channels of delivery, it is critical to design the intervention to meet the needs of the specific population [41] . Based on the positive responses to the acceptability and age appropriateness for AYA survivors of childhood cancer, this text messaging system shows promise for future intervention research for improving the receipt of survivorship care. The text messaging system also has the potential to help survivors reach personal survivorship health behavior goals by connecting them to relevant community resources. There are many barriers to receipt of survivorship care including cost and insurance issues, distance to the cancer center, and fear of recurrence [42] . Community-based organizations offer low cost services to cancer survivors to help overcome these barriers, but survivors are often unaware these services are available [43] . By providing tailored suggestions for community resources, the system connects survivors directly with services they need such as assistance obtaining health insurance or joining social support and exercise groups. The text messaging system not only increases awareness, but also facilitates accessing resources by providing information about offered services and specific contact details. The messages prompting survivor feedback help ensure the community resource suggestions meet the needs of the survivor. For example, if a participant feels a community program targets an older survivor demographic after attending, the survivor can inform the provider by responding to the follow-up message and receive information for another, more AYA age-appropriate program. Text messaging is also a highly accessible and scalable method for disseminating this information, as the participant does not need to be near the system administrator to get connected to resources local to them.
In the future, as suggested by study participants, the text messaging system could be used as a tool to deliver information about cancer diagnosis, treatment, and risks for late effects from the survivorship care plan. Knowledge of cancer diagnosis and past treatment precludes an awareness for susceptibility to late effects which is necessary to engage in preventive screening [44] . A past study found no difference in knowledge of diagnosis and past treatment between participants that had attended a survivorship clinic or received a survivorship care plan and those who had not [45] . This text messaging system has the exciting potential to supplement annual survivorship care planning visits by periodically delivering manageable excerpts of information from the care plan. Providing this information via text message between annual survivorship care planning visits may help improve knowledge and ultimately encourage the completion of late effect screening recommendations.
Limitations
While another theme, which emerged from the key informant interviews regarding modifications for future implementations included developing an AYA network, this capability was beyond the scope of this study. However, it has been well established that cancer is an isolating experience [46] , and the data collected here supports the need for the development and evaluation of a text messaging system or platform to meaningfully engage and connect AYA survivors.
Although our system currently provides a rudimentary conversational interface, extending it to parse a wider variety of inputs and support more spontaneous interactions could encourage patients to further interact with it and foster stronger communication with their care provider. The development of software agents that communicate in natural language with the patient, providing resources and acting as a proxy to the caregiver through a conversational interface, is a growing area of research [47] . The conversational model for mHealth using our SMS system is appropriate for supporting survivorship care adherence by helping the patient and provider stay within a constant loop of information. The patient's provider who uses this system has the ability in real-time to monitor patient-system interactions and address the needs of their patients accordingly. Google, Apple, and Microsoft's recent interest in personal assistants (Google Now, Siri, and Cortana, respectively) demonstrates that the conversational model is still of interest and can have many implications within a health care setting. For example, conversational agents such as Siri and Google Now have been shown to have some ability in responding to health-related responses. Although findings have indicated that the performance of these agents still needs further improvement, Siri and Google Now will try to promptly communicate to its user of nearby medical facilities or emergency services if the user indicates that they are experiencing some type of physical pain or psychological distress [48] . In addition, as the mHealth field continues to develop, there are future research opportunities to improve the survivorship care of AYA survivors through the use of smartphone apps as this area continues to expand, including through the continued collaborative efforts of both the computer science mHealth and survivorship focused-health services research teams [49] . As technology advances, so do the opportunities to integrate the conversational portion of our SMS system into mobile applications without major user interface and experience changes. Technology is now faster, more accessible, and has the increased capacity of performing more complex functions. A text messaging system, although simple, can serve as the basic foundation for an application that can be used across various settings and by large populations for continued research. But for our pilot study, the development of a smartphone app was beyond the scope of the study. Nonetheless, the development and pilot testing of the SMS system have allowed an opportunity for mHealth intervention research in the AYA childhood cancer survivor population.
Lastly, while this pilot study provided an exploratory analysis of the benefits and potential use for this text messaging system, the convenience sample used was small and composed of knowledgeable survivors already engaged in survivorship care, likely not representative of the larger population of AYA survivors of childhood cancer. However, theoretical saturation was reached and the relatively small sample size allowed for in-depth analysis and exploration of qualitative data regarding the acceptability, feasibility, and usability of the system. This encouraging preliminary data allowed for refinement of the text messaging system to be tested in a future randomized control trial.
Conclusion
AYA participants in this pilot study found the text messaging system acceptable, feasible, and usable for delivering late effect screening reminders and tailored suggestions for community resources. This text messaging system offers a promising tool to encourage completion of late effect screening recommendations and supporting active self-management of care. The system also has the potential to assist survivors in reaching personal survivorship health behavior goals by connecting them to tailored community resources. In the future, this SMS system developed in the pilot study will be further tested in a randomized control trial to examine the effectiveness in improving receipt of survivorship care in AYA survivors of childhood cancer.
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